
( )

CBT CBT

( )

1

26 12

( , 2014)

27 1

(

, 2015)

(

, 2016)

( ) ( ,

CBT, Computer-Based Testing)

CBT

( , CAT, Computerized Adaptive Testing)

CBT ( PBT, Paper-

Based Test)1) 1

CBT

( )

(CG)

( )

CAT

( IRT Item Response Theory)

( , 2016)

IRT CAT

2

CBT (innovative item

formats)2)

(knowl-

edge) (skills) (abilities) (KSAs

(attributes)

(Downing , 2006 )
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1 PBT CBT
PBT CBT

• • ( :

)

• •

• ( •
) •

• •

• ( ) •
[ ] [ ]

• • [ ]

(OCR )

• •
(

)

• •

• •

PBT CBT

CBT

NAEP(The National Assessment of

Educational Progress) (2009) , OECD

(PISA2015)(

, 2016)

(CPS: collaborative problem solving)

(OECD, 2013)

e

CBT

( )

3 PBT (PBT

) CBT

(PBT )

CBT

1

(

)

2.1

21 (

, 2009)

(2)

PBT ( )

C

2.2

21

( , 2009)

I , II , A , B

2.3 ( )

21

( , 2009)
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2

α 1 10 10
α 2 ( ) 10 10
α 3 10 10
β 1 5 5
β 2 3.5 5
β 3 24 17

3

CBT

7.9

iPad mini (OS : Apple Inc. iOS9)
3)

3.1

1 ( 1 2

)

6

5 10 1

NHK

10min.
4)

2 2

3

α 1

α 2

α 3

α 4

α 5

β 1 α

β 2 α

β 3

β 4

β 5 α

3.2

2.2

(

OS )

Apple

Inc. iBooks

Apple Inc. iBooks Author (iBA)

iBooks Author

WYSIWYG

(widget)

iBA 9

2.2 iBA

HTML5

HTML

HTML Java Script

HTML5

GeoGebra

iBA HTML iBA

7 3 2

( 60 / )
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4

α 1 7

α 2 15 ( )

α 3 12

α 4 6

α 5 15 +

β 1 7

β 2 12

β 3 12

β 4 12

β 5 17 +

3.3 ( )

3.2

iBA

iBA HTML5

2.3

4 2 (

50 / )

4
3.1 3.3 2014-

2015 1 (3 207 )

2016 2 ( 3

) (9 370 )

5

1 2

(1) (4)

(1)

( )

5

© © ©
© × ©
× © ©
© × ×

5)

© © ©

(2)

(

)

(3)

( )

(4)

5
6, 8, 10

(Cronbach)

α ( )

(Reliability deleting each

item in turn α), (item score)

(remainder score)

(I-R )

7, 9, 11

2

α

5.1

6 α , I-R α

β α 3

β
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6 ( )

α I-R

α 100 67.0 19.4 0.76
1 30 21.3 6.6 0.73 0.54
2 36 23.7 9.7 0.65 0.64
3 34 21.9 7.1 0.62 0.64

β 100 57.3 14.1 0.47
1 25 12.4 4.8 0.49 0.21
2 33 15.9 7.0 0.21 0.37
3 42 29.1 8.1 0.34 0.31

(α 106 β 101 )

7 ( )

( )

α 1 0.71 0.47 0.64 0.47
(106) 2 0.66 0.53 0.73 0.58

3 0.64 0.37 0.61 0.32
β 1 0.49 0.45 0.62 0.28

(101) 2 0.48 0.47 0.80 -0.11
3 0.69 0.47 0.44 0.39

7

( ) (

) ( ),

( )

1( ), 0( )

1( ), 0(

)

β 1 2

0.5 0.64 ∼ 0.71

β 2

β 2

2 (

)

α

1

8 ( )

α I-R

α 100 33.1 24.7 0.75
1 20 12.2 9.8 0.79 0.39
2 20 8.5 4.9 0.67 0.70
3 20 6.2 5.4 0.70 0.55
4 20 2.8 6.9 0.70 0.52
5 20 3.4 6.8 0.67 0.61

β 100 36.6 18.7 0.53
1 20 12.9 9.6 0.56 0.26
2 20 8.0 5.5 0.34 0.54
3 20 7.1 4.9 0.61 -0.02
4 20 6.2 5.7 0.39 0.44
5 20 2.4 4.7 0.43 0.41

(α 67 β 68 )

9 ( )

1 135 0.63 0.59 0.78 0.67 0.60
2 135 0.41 0.36 0.67 0.59 -0.09
3 α 67 0.31 0.16 0.63 0.52 0.28
3 β 68 0.36 0.12 0.54 0.11 0.23
4 α 67 0.14 0.11 0.35 0.62 0.45
4 β 68 0.31 0.08 0.44 0.41 0.44
5 135 0.14 0.19 0.36 0.60 -0.21

5.2

8 α , I-R β 3

(1) 0.69 (2)0.02( 0

, 3 )

0.36 (2)

9

,

3 5

0.4

( ) 5
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1(

), 0( )

β 3

0.11 (1) 7

(2)

(2)

3

4

1( ), 0(

)

1 3

4 5 4

α, β

5

1 α 4

β 4

2 5

5

2

5.3 ( )

10 α , I-R 3

2

10 ( )

α I-R

α 100 49.8 17.1 0.57
1 20 16.0 4.8 0.52 0.32
2 20 6.7 7.6 0.44 0.44
3 20 10.6 4.6 0.60 0.13
4 12 5.5 4.5 0.57 0.21
5 28 11.1 6.0 0.36 0.56

β 100 60.9 15.9 0.57
1 20 15.6 5.3 0.49 0.37
2 20 14.8 3.3 0.55 0.28
3 20 12.2 4.5 0.58 0.19
4 25 12.7 5.5 0.45 0.45
5 15 5.7 7.0 0.48 0.40

(α 131 β 130 )

11 ( )

( )

α 1 0.80 0.62 0.34
(131) 2 0.33 0.31 0.27

3 0.53 0.35 0.25
4 0.46 0.31 0.16
5 0.40 0.18 0.36

β 1 0.78 0.62 0.39
(130) 2 0.74 0.61 0.48

3 0.61 0.39 0.36
4 0.51 0.35 0.41
5 0.38 0.32 0.40

α 5

β 5

11

1( ), 0( )

,

0.4

α 5

α 2 β 5
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3 α 2

β

5 25
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α 5

0.18

α 4 0.16

3

6
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1

CBT

(A)

(

25 29 25242016)

1) PPT(Paper-and-Pencil Test-

ing)

PBT

2) (Multiple Choice) (Ex-

tended Multiple Choice) (Multiple Selection)

(Specifying Relationships) (Drag-

and-connect) (Ordering Information)

(Select and Classify) (Insert-

ing Text) (Corrections and Substitutions)

(Completion) (Graphical Modeling)

(Formulating Hypotheses)

(Computer-Based Essay) (Problem-Solving

Vignette) 14

3) iPad mini, iBooks, iBooks Author

Apple Inc.

4)

5)

Apple Inc. iBooks.

<http://www.apple.com/jp/ibooks/> (2017 1

23 )

Apple Inc. iBooks Author.

<http://www.apple.com/jp/ibooks-author/>

(2017 1 23 )

(2014).

( )( 177 ).

(2015).

( ) .

Downing, Steven M. and Haladyna, Thomas M.

(Eds.) (2006). Handbook of test development,

Lawrence Erlbaum Associates.

Hohenwarter, M. et al . GeoGebra.

<http://www.geogebra.org/> (2017 1 23 )

Hohenwarter, M. et al . iBook Widget.

<http://wiki.geogebra.org/en/Tutorial%

3AIBooks_Author> (2017 1 23 )

(2016). 6

OECD (PISA) 2015

, .

(2016).

.

(2009). 21 3

, .

(2015). 29

( 28 31 28 266
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(2016). 27 1

16 , .

National Assessment of Educational Progress,

National Center for Education Statistics, National

Assessment Governing Board, Institute of

Education Sciences, U.S. Department of Education

Science2009, Interactive Computer and Hands-on

Tasks. <http://www.nationsreportcard.gov/

science_2009/ict_tasks.asp> (2017 1

23 )

OECD (2013). PISA 2015 draft collaborative problem

solving framework.

OECD, PISA 2015 RELEASED FIELD TRIAL

COGNITIVE ITEMS .

<https://www.oecd.org/pisa/test/

PISA2015-Released-FT-Cognitive-Items.pdf>

(2017 1 23 )
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